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Background: Fibromuscular dysplasia (FMD) is a nonatherosclerotic vascular disease that is more frequent in woman and most commonly affects 
the renal and internal carotid arteries (ICA) leading to stenosis, occlusion, aneurysm and dissection. A previously unrecognized finding present in 
FMD patients is an elongation of the mid to distal ICA causing a distinct morphological appearance in the shape of an ‘S’. Our hypothesis was that S 
Curves appear more frequently in FMD patients as compared to case matched controls.
Methods: The study utilized a case control design. Carotid artery duplex ultrasounds were retrospectively reviewed in 108 patients with FMD. 
Patients were determined to have S Curves on ultrasound by two independent reviewers. There were 4 controls for each FMD patient with a S Curve 
divided equally into two groups: 1) Age and gender matched and; 2) Age >70 and gender matched. Chi Square statistical analysis was performed.
Results: S Curves were present in 37 (34.3%) patients. Of these patients, 23 (62.2%) had angiographic evidence of FMD in their ICAs (9 patients 
ICA only, 14 patients had ICA and renal artery FMD). The other 14 (37.8%) patients had evidence of renal artery FMD only. Two patients in the age 
and gender matched group (n= 74) had S Curves (OR 18.76, 95% CI 4.36 - 80.79; p<0.001) while 12 (16.2%) patients in the age >70 and gender 
matched group (n = 74) had S Curves (OR 2.69, 95% CI 1.29 - 5.61; p<0.001).
Conclusion: The S Curve is a novel morphological pattern visualized on duplex ultrasonography in the mid-distal ICA. There was a significantly 
higher prevalence of the S Curve in FMD patients as compared to both control groups. While the S Curve may not be specific to FMD, its presence in 
individuals < 70 years old should alert the clinician to the possibility that FMD is present.
